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CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of U.S. Provisional Application No. 60/207,314, 
filed May 26, 2000. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] The invention relates to the field of enterprise resource planning. More specifically, 
the invention relates to the ability to access multiple external applications simultaneously. 

Background of the Invention 

[0003] Enterprise Resource Planning (ERP) is an industry standard term to describe the 
multitude of accounting oriented applications that aid in the planning and support of 
business process data. For many businesses ERP applications include complex 
information systems that support and automate business processes such as human 
resources, manufacturing, distribution, project management, payroll, financials, etc. 
Building and maintaining the interrelationships between the applications making up a ERP 
system is a daunting task because each application may have its own set of attributes and 
business rules. In addition, these applications are developed by various software vendors 
(e.g. SAP, PeopleSoft, Oracle, etc) that may obtain and store the data from a variety of 
sources (e.g. flat files, relationship databases, etc.). 

[0004] In an effort to relieve some of the complexity, enterprise applications have been 
created that provide access to many ERP applications from a single application. For 
example, buying organizations may use an enterprise application to enable their corporate 
community of users, approvers and related departments to acquire all of their operating 
resources via a single, common networked infrastructure. The enterprise application 
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channels the users to products and services from preferred suppliers while simplifying the 
numerous processes (e.g., approval within the organization) of acquiring operating 
resources. That is, the enterprise application facilitates an easy to understand presentation 
of each process to the user, so complexity is minimized, while still allowing the enterprise to 
model sophisticated process scenarios. 

[0005] Figure 1 illustrates the connectivity of two ERPs with two enterprise applications. 
Here, enterprise application instance 110 interfaces with ERP 102 and enterprise 
application instance 120 interfaces with ERP 103. The ERP 102 includes ERP database 
130 and ERP database 150. The ERP 103 includes ERP database 140 and ERP database 
160. 

[0006] An enterprise application, may model the world using a particular set of objects. 
Here, ERP object 170 uses the object model from ERP 102. ERP object 180 uses the 
object model from ERP 103. These ERP objects relate both to real-world objects, such as 
suppliers and catalog items, as well as to computery items such as folders used to display 
work in progress to users. 

[0007] The enterprise application 110 and 120 communicates with their respective ERP in 
their terms. This means not only importing and exporting the particular kinds of data that a 
given ERP uses using the object model of the ERP, but also communicating using the 
idiosyncratic codes of each specific ERP application. Therefore, enterprise application 110 
needs to respect the semantics of each and every ERP object model. For instance, SAP 
may work with a particular accounting model, meaning the enterprise application 
communicates with it using the business rules and user Ids that the SAP understands, such 
as, using the SAP's user, not the enterprise application user ID. 

[0008] However, a problem occurs when wanting to acquire business data not contained 
in a single ERP application, but spread across several ERPs of different ERP types (e.g. 
one SAP ERP and one Oracle ERP). Typically this occurs when a business with an 
existing ERP mergers with or acquires another business which has its own ERP. 
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[0009] For example, two businesses may have merged, each with pre-existing ERP 
systems of different types, (e.g. ERP 102 may use a SAP system while ERP 103 may use 
a PeopleSoft system). Upon merging both businesses may decide to continue to operate 
both ERP systems separately because one business is based in the United States and the 
other in France. However, at times, a user may want to access both instances 
simultaneously. For example, for reporting purpose. When multiple ERP instances are 
represented in two distinct instances a user may not immediately view both instances 
simultaneously in an efficient manner. To view the ERP instances simultaneously the 
enterprise application would somehow union the instances together or transfer the data 
from both instances into a data warehouse. Both these methods are inefficient and place 
additional overhead to the enterprise application. 

[0010] Another problem with having multiple ERP systems is that different resource data 
may be required to work with the differing ERP instances. For example, the ERP instance 
for the United States may contain different resource data attributes and business rules than 
the ERP instance for France. Most enterprise applications map the differences between 
the two ERPs at runtime to keep track of which resource data is valid for which systems. 
However, in many cases it is not possible to map all external semantics into a single 
representation. Mapping dissimilar representations will result in errors to the business 
process. 

[0011] Another possible problem when accessing multiple ERPs is that the enterprise 
application will have to deal with data redundancy (e.g. the possibility that the same logical 
entity (for instance the same employee) is represented more than once, slightly differently 
and with potentially conflicting data, in different systems). 
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BRIEF SUMMARY OF THE INVENTION 

[0012] A method and system for providing multi-organization resource management. 
According to one embodiment of the invention, data is imported from a set of one or more 
external applications, a purchase requisition is generated from resource data from the set 
of one or more external applications. Then, after the purchase requisition is approved and 
validated the purchase requisition is converted to a purchase order and exported to one or 
more external applications. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The invention may best be understood by referring to the following description and 
accompanying drawings that are used to illustrate embodiments of the invention. In the 
drawings: 

[0014] Figure 1 illustrates the connectivity of two ERPs with two enterprise applications. 

[0015] Figure 2 illustrates a multi-organization configuration according an embodiment of 
the invention. 

[0016] Figure 3a illustrates an example of partitions in a multi-organization configuration 
according to an embodiment of the invention. 

[0017] Figure 3b illustrates an example of three partitions in a multi-organization 
configuration according to an embodiment of the invention. 

[0018] Figure 4 is a block diagram illustrating the purchase requisition and orders 
validation process according to one embodiment of the invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0019] A method and system of providing connectivity to multi-organization resource 
management systems simultaneously from varying external applications is described. In 
the following description, numerous specific details are set forth to provide a thorough 
understanding of the invention. However, it is understood that the invention may be 
practiced without these specific details. In other instances, well-known circuits, structures 
and techniques have not been shown in detail in order not to obscure the invention. 

[0020]The techniques shown in the figures can be implemented using code and data 
stored and executed on the enterprise application. Such enterprise applications store 
and/or communicate (internally and with other network elements over the network) code 
and/or data using machine-readable media, such as magnetic disks; optical disks; random 
access memory; read only memory; flash memory devices; electrical, optical, acoustical or 
other form of propagated signals (e.g., carrier waves, infrared signals, lasers, digital 
signals, etc.); etc. Of course, one or more parts of the invention may be implemented using 
any combination of software, firmware, and/or hardware. 

[0021] According to one aspect of the invention, variants and partitions are used in a 
multi-organization configuration to model data in external applications. In this way, data 
from two or more external applications may be accessed and viewed simultaneously 
without the need of mapping at runtime. In one embodiment, the multi-organization 
configuration provides simultaneous access to a single business that has several different 
internal organizations, each with different data or requirements. 

[0022] Figure 2 illustrates a multi-organization configuration according an embodiment of 
the invention. Here, enterprise application 210 interfaces with two external applications, EA 

202 and EA 203. The EA 202 includes EA database 230 and EA database 250 and the EA 

203 includes EA database 240 and EA database 260. The enterprise application 210 
models the EAs within BaseObject variant 270 and BaseObject variant 280. In one 
embodiment, both BaseObject variant 270 and BaseObject variant 280 contain the 
attributes and behavior that relate to every object type (e.g. users, requisitions, units of 
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measure, etc.) for both systems as base data. However, in alternative embodiments 
multiple BaseObjects would exist for each object type. 

[0023] BaseObject variant 270 and BaseObject variant 280 contain are extendable to 
allow for the addition of extrinsic attributes and behavior, as will be further described below. 
Extrinsics are attributes added to a variant. Here, variants represent the extrinsic attributes 
that is in one but not the other of both the external and enterprise applications. This is 
because, at times, various organizations within a business may independently add extrinsic 
attributes to their external application, depending on their unique business requirements. 

[0024] For example, figure 2 may represent a configuration with two external applications 
used by two separate organizations within a single business. One in the United States 
(represented by EA 202) and one in France (represented by EA 203), which were 
developed by different groups, with different sets of requirements. Those two systems may 
have evolved over time to have slightly different notions of the resource data associated 
with a supplier, so that the two share some fields in common but diverge in others. For 
example, Table 1 illustrates an example of the shape for these two supplier data stores: 



[0025] the Contact Name 


[0026] Contact Name 


[0027] Buyer 


[0028] Freight Terms 


[0029] Dispatch Method 


[0030] Minority-owned 
business? 


[0031 ] Minority-owned 
business? 


[0032] 


[0033] Ship-type ID 


[0034] 



Table 1 



[0035] Variants define the data types (shape) and behavior of each individual external 
application. That is, variants are used to define differently shaped data of the same 
general type for the varying external applications. In one embodiment, methods that 
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defines the behavior (e.g. business rules and ordering modules) are also encapsulated in a 
variant on a per-variant basis for the different external applications. Variants may also be 
used to defined required or validated fields. 

[0036] Although, in one embodiment, variants define the shape of the data, variants do 
not supply the data. Here, partitions are used to describe the structuring of data (e.g. 
content). Figure 3a illustrates examples of partitions in a multi-organization configuration 
according to an embodiment of the invention. Here, variant 310 is divided into partition 320 
and partition 330. The partition 320 and partition 330 are used to segment identically 
shaped data of variant 31 0. Therefore, a partition is a collection of data content, which 
uses some particular variant to describe the shape of that data. In addition, one partition 
may be related to one but not multiple variants. For example, a data partitioned in variant 
310 may not also be a partition of variant 340. 

[0037] Figure 3b illustrates an example of three partitions in a multi-organization 
configuration. For example, assume a business to have three external applications 
running: one in Europe 350, one in North America 360, and one in Japan 370. The 
external applications configurations are all identical meaning they have exactly the same 
data shape and behavior defined by variant 340. However, the data itself isn't identical. 
Therefore, North America 360 has all of the users for North America but doesn't have any 
data about the users in Europe 350 and Japan 370. In partitioning the data across all three 
applications, name space collisions is avoided with data such as, user names, suppliers 
IDs, etc. It should be understood that the invention is not limited to two or three partition. 
Alternative embodiments may have one or more partitions. 

[0038] The following describes one embodiment of the invention where the external 
applications represent ERP systems (e.g. Oracle Financials, SAP 4.0B, SAP HR, 
PeopleSoft Financials, and PeopleSoft HR, etc). In this embodiment, the enterprise 
application integrates with existing ERPs, using existing resource data and behavior 
patterns. Here, the enterprise application is tied to existing ERP data sources, has 
business rules that define existing business practices, and provides custom data for a user 
interface. 
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[0039] In one embodiment, the enterprise application integrates with existing ERPs to 
facilitate purchase requisitions and orders. For example, assume a business has 
standardized on SAP for their ERP. Later, they acquired a new business which already 
uses Oracle for their ERP. The business decides to operate with the SAP and Oracle 
systems. Therefore, the enterprise application would then facilitate the purchase of a 
resource through both of the existing ERP systems, without changing the business rules or 
processes already in place. 

[0040] To integrate the enterprise application with the ERP systems, the resource data on 
the ERP systems must be validated. At block 410, resource data is imported from one or 
more ERPs into the enterprise application, control then passes to block 420. The 
importation (and exportation) of resource data is performed with a collection of adapters. 
Adapters are further described in detail in International Application No. PCT/US98/08407 
filed April 27, 1998 and the contents of which are hereby incorporated herein by reference. 

[0041] In one embodiment, the enterprise application executes adapters that import basic 
information (e.g. accounting fields, currencies, units of measure, etc.) into the enterprise 
application. Different adapters can potentially pull from different data sources. For 
example, the user adapter reads in a list of valid users (and perhaps also basic user profile 
information) from one or more data sources and stores it in the enterprise application. 
Generally, every user has a user profile, which includes roles, permissions, supervisor, 
default accounting information, and so on. In a typical configuration most of the user profile 
information is loaded in from a human resources application by the user adapter and is 
supplemented with additional resource data from within the enterprise application (e.g. the 
userid for the enterprise application). 

[0042] At block 420, a user of the enterprise application with the appropriate permissions 
creates a purchase requisition, control then passes to block 430. In one embodiment, in 
addition to a unique username, each user is also given a login token. Here, the username 
and login token form a context from which the enterprise application determines which 
variant and/or partition the user may have access to. That is, the username authenticates 
each user and the login token differentiate users in a multi-organization configuration. For 
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example, users who are allowed to work across multiple ERPs will get an extra login screen 
that asks them to choose which ERP they are working with now. In this way, the user may 
gain access to the data and behavior of multiple ERP systems simultaneously. 

[0043] The user may now continue to create the purchase requisition by browsing through 
the enterprise application selections to define attributes, such as, accounting codes, units 
of measure, supplier names, etc. At block 430, the user submits the purchase requisition 
for approval, control then passes to block 440. The enterprise application checks the 
business rules to decide who has approve authority and sets up the approval flow 
accordingly. 

[0044] At block 440, after the purchase requisition is approved, the enterprise application 
validates the resource data to be exported to one or more ERPs, control then passes to 
block 450. In this way, the purchase order requires resource data validation to ensure that 
the ERPs will accept the incoming resource data. In one embodiment, the enterprise 
application uses variants and partitions to determine whether a given purchase order is 
valid. Here, the variant describes the particular fields that need to exist and the partitions 
describe the particular values that are acceptable for those fields. Therefore, when the 
enterprise application sends an order to ERPs, both the data shape and the data content 
must be acceptable to each ERP. 

[0045] For example, if a particular ERP requires a three-line address, then every 
purchase order sent to that ERP must have a three-line address. This is validated per 
variant. Also, if a particular ERP recognizes only metric units of measure, then every 
purchase order going to that system must have metric units of measure. This is also 
validated by variant and the set of units of measure exist per partition. In one embodiment, 
each ERP system is represented by a separate partition. Therefore, from creation to when 
it is destroyed, the resource data in any given purchase requisition will remain in one 
partition. 

[0046] At block 450, the enterprise application takes the approved and validated purchase 
requisition, converts it into a purchase order, and pushes that purchase order into one or 
more ERPs. 
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[0047] In one embodiment, variants are represented by instances of the variant class. 
Here, each variant is represented by a unique variant object. In one embodiment, a XML 
may be extended to incorporate the notion of variants into classes and groups, however, it 
should be understood that other web based programming languages may be used. By way 
of example, the following four new tags may be used: <classVariant>, <inClassVariant>, 
<groupClassVariant>, and <inGroupClassVariant>. 

[0048] <classVariant> is a sub-tag of the <class> or <inClass> tag. It allows the 
specification of a new variant within the specified class. Class variants can hold new fields 
and/or new defaulters specific to the variant (defaulters represent methods or behavior 
encapsulated within the variant). Class variants are represented as separate, independent 
ClassMetaDT classes in the metadata that is further described below. In order to achieve 
this, the ClassMetaDT class include attributes such as a variant name, a list of related class 
variants (if the class is a non-variant class), and a backpointer to the owning non-variant (if 
the class is a variant). 

[0049] <inClassVariant> is a sub-tag of the <inClass> tag. It allows for the modification of 
an existing class variant by adding or modifying fields and/or adding new defaulters. In 
order to achieve this, the metadata API class-based lookup methods take a variant 
argument (in addition to the class name). 

[0050] In one embodiment, <groupClassVariant> and <inGroupClassVariant> are 
synonyms. They are subtags of the <groupClass> and <inGroupClass> tags. 
<groupClassVariant> and <inGroupClassVariant> allow for the specification of group 
information on a class variant. GroupClass variants are represented as separate, 
independent GroupClass classes in the metadata. In order to achieve this, the GroupClass 
class include a variant name and a list of related GroupClass variants (if the GroupClass is 
a non-variant). 

[0051] In one embodiment, the <class> tag has a boolean attribute called "partitioned". 
The partitioned attribute determines if the specified class is partitioned. A class may be 
variantized (meaning changes specific to a single variant may be made) if it is marked as 
being partitioned. 
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[0052] The following illustrates a Top-Level declaration using XML syntax: 
[0053] <variant name="SAP" type="ERP7> 
[0054] <variant name="EN" type="LANG"/> 
[0055] <variant name="SAP:EN" type="EP»P:LANG7> 

[0056] Here, the syntax covers all kinds of possible variations within a SAP ERP. For 
example, a business might have 3 SAP instances, all of which are so different that they 
require 3 different SAP variants (SAP1 , SAP2, etc... type systems). 

[0057] In one embodiment, the XML syntax for describing the variants may appear as 
followings: 

[0058] <class ...> 



[0059] <classVariant name="SAP"> 

[0060] <field .../> 

[0061] <field .../> 

[0062] </classVariant> 

[0063] <classVariant name="JDE"> 

[0064] <field .../> 

[0065] <field .../> 

[0066] </classVariant> 



[0067] </class> 

[0068] In this embodiment each variant field is declared independently. No field is 
shared, unless they are declared outside of the <classVariant> tag (which means that they 
are extrinsics common to all variants). 

[0069] Alternatively, field declarations applied to different variants can be declared in a 
single file. In one embodiment, all variant fields are defined at once, then a class variant is 
define by referencing those fields: 

03660. P003 11 



[0070] <class ...> 



[0071] <variants> 

[0072] <field name="f1" .../> 

[0073] <field name="f2" .../> 

[0074] <field name="f3" .../> 

[0075] 

[0076] <classVariant name="SAP"> 

[0077] <fieldRef name="f17> 

[0078] <fieldRef name="f27> 

[0079] </classVariant> 
[0080] 

[0081] <classVariant name="SAP1 "> 

[0082] <fieldRef name="f17> 

[0083] </classVariant> 
[0084] 

[0085] <classVariant name="JDE"> 

[0086] <fieldRef name="f37> 

[0087] </classVariant> 

[0088] </variants> 



[0089] </class> 

[0090] In another embodiment, variant field groups are defined, then a class variant is 
defined by referencing one or more field groups: 

[0091] <class ...> 

[0092] <variantFieldGroup name="Group1"> 
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[0093] <field name="f1" .../> 

[0094] <field name="f2" .../> 

[0095] </variantFieldGroup> 
[0096] 

[0097] <variantFieldGroup name="Group2" 

[0098] <field name="f3" .../> 

[0099] </variantFieldGroup> 
[00100] 

[001 01 ] <class Variant name="SAP"> 

[00102] <fieldGroup name="Group17> 

[00103] </classVariant> 
[00104] 

[001 05] <classVariant name="SAP1 "> 

[00106] <fieldGroup name="Group17> 

[00107] <fieldGroup name="Group27> 

[00108] </classVariant> 
[00109] 

[00110] <classVariant name="JDE"> 

[00111] <fieldGroup name="Group27> 

[001 1 2] </classVariant> 

[00113] </variants> 
[00114] </class> 
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[00115] In one embodiment, an inheritance model is used. Here, variants are modeled as 
classes. The variant declare what "real" class they are a variant of and an optional variant 
to inherit from (for sharing purposes): 

[00116] <class name="User"> 

[00117] </class> 

<variantClass variantName="SAPGeneric" 

variantOf = "User" 

abstract="true"> 

<field name="f1" .../> 

<field name="f2" .../> 

</variantClass> 



[00118] 
[00119] 
[00120] 
[00121] 
[00122] 
[00123] 
[00124] 
[00125] 
[00126] 
[00127] 
[00128] 
[00129] 



<variantClass variantName="SAP" 

variantOf="User" 

variantSuper="SAPGeneric"> 
<field name="f3" .../> 
</variantClass> 



[00130] 

[00131] As shown, in one embodiment, variants may be inherited. That is, if a superclass 
defines a variant, all of its subclasses automatically also get that variant. Therefore, a 
method (for instance called fixupVariants() on ClassMetaDT ) may handle the creation of 
any variants in a class resulting from variants on its superclass(es). 

[00132] In one embodiment, variants use a two-dimensional inheritance. Here, a variant of 
a class has additional or modified attributes, and additional or modified behavior, but on an 
entirely separate tree of classes. For example, assume classes A, B, & C are defined by 
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the enterprise application. Here, B inherits from A and C inherits from B. If "Admin" and 
"Operations" are defined as variants of these classes. Then, if attributes name and phone 
are added to class A in the Admin variants, then variant Admin of class A has attributes 
name and phone, while variant Operations of class A does not. In addition, variant Admin 
of class B inherits attributes name and phone while variant Operations of class B does not. 

[00133] In one embodiment, variant classes automatically inherit all of the attributes, 
defaulters, etc... from their non-variant base class. This is done initially by calling a non- 
variant's variantClone() method, which generates a clone of the class specifically designed 
to hold a variant of the class. All metadata classes which can have variant-specific 
versions also have variantClone() methods for the same purpose. 

[00134] At runtime, according to one embodiment, each variant is represented by a unique 
variant object. Each separate list of unique objects may be maintained on the server and 
on each client. This means that = = is a legitimate test for variant objects. Therefore, if 
field properties are fetched for a class, the field properties may be fetched on the basis of a 
partition, even though the properties only vary by variant. 

[00135] As described above, in general, shape and behavior varies by variant, and data 
varies by partition. However, in one embodiment, some data varies by variant. Here, the 
data that does so is metadata, which relates directly to the classes. An example is report 
and ruleset metadata. In one embodiment, the report metadata is loaded via adapters and 
into report metadata objects within the server. Because this data spans partitions, the 
report metadata class is unpartitioned. Therefore, the objects are global, with respect to 
the normal partitioning scheme. To separate the objects by variant, in one embodiment, a 
special column is included to the report metadata objects that describes the variant for the 
object. Therefore, when an object for a particular variant is required, a constraint is added 
to the query to choose the correct variant. Rulesets are structured in the same manner. 

[00136] According to one embodiment, both the variants and partitions may exist both in 
memory, as Java classes with extrinsic extensions and also exist in a persistent form as 
rows and columns in database tables. In one embodiment, class metadata lookups are 
cached based on classname and variantname. Instead of one big cache with a hybrid 
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"className:variantName" key, separate caches are used, one for each variant. Each 
variant-specific cache has the classes for that variant cached away in it. In this way, cache 
contention is reduced and the need to generate the "className:variantName" hybrid keys 
(which cause a lot of memory allocations) is eliminated. 

[00137] In one embodiment, every multi-organization configuration starts out with one 
standard variant, which is called Plain. Every configuration has at least one other variant, in 
addition to Plain. Here, Plain is used as a template for other variants. In this embodiment, 
the data in a configuration goes in one of three places: (1) In a pool of common data, 
shared across all partitions. The data in None is common data, shared among all partitions. 
None isn't is where unpardoned data is stored. (2) In a particular named partition. Here, 
when setting up a configuration the number of partitions to set from a particular variant may 
be determined and named. Much of the data will go into those named partitions. In one 
embodiment, when a named partition is created it is defined with an pre-existing variant. 

[00138] (3). In a special partition called SupplierDirect. The SupplierDirect partition 
provides a place for resource data being loaded directly from suppliers data store on a 
particular ERP. This configuration is used to ensure that the supplier data is kept separate. 

[00139] In one embodiment, partitions are represented with instances of partition classes. 
There is a single partition instance per partition, so that it is legal to compare partition 
instances with = =. This identity is carefully maintained across the client/server RPC 
boundary by using the partition's name, which is unique. The partition class allows callers 
to determine the partition's name, variant, etc. 

[00140] In one embodiment, the partition is represented by an integer, the "partition 
number", within a BaseObject. BaseObjects and ClusterRoots are "base" abstract 
datatypes of the enterprise application. In this embodiment, any persistent object defined 
within the enterprise application is either a BaseObject or a ClusterRoot. Here, at 
configuration time, the enterprise application may create Java implementations for the 
objects and configure a data store to hold the objects. Then at run time, the enterprise 
application takes care of saving objects to the database and restoring objects from the 
database. 
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[00141] In one embodiment, any object that is saved into an enterprise application 
database must be derived from BaseObject. It is from the BaseObjects that additional 
fields are extended, (e.g. extrinsics). Extrinsics are defined in metadata. 

[00142] In one embodiment, related BaseObjects may be related into self-contained sets 
called clusters. A number of operations are performed on clusters. For example, only 
clusters can be saved and restored from the database, and clusters are passed between 
the client and server. A cluster can reference another cluster by its unique name but won't 
actually point to it. For instance, a given user might have supervisor field, also of type user. 
But the supervisor is not contained within the user; it is a distinct cluster. The generated 
code makes it appear that the supervisor object is stored in the User, but actually all that is 
stored is the Baseld that identifies the Supervisor. 

[00143] By contrast, BaseObjects can, and often do, point directly to other BaseObjects. 
For example, a catalog entry might have a price of type Money. The catalog entry actually 
contains the Money object. The component objects of a given cluster may be determined 
by referencing the metadata. A cluster may be extended at configuration time through 
metadata changes. 

[00144] In one embodiment, a cluster is comprised of a root object of class ClusterRoot, 
plus all of the objects the cluster contains. In one embodiment, the containing cluster is 
retrieved via its ClusterRoot, from which the BaseObject may be navigated to. 

[00145] Every BaseObject has a unique key associated with it, called a Baseld. No two 
objects have the same Baseld. Baselds are useful for looking up and manipulating specific 
objects. One of the basic operations of the BaseObject is to return a ClusterRoot given a 
Baseld. Each cluster has a distinguished BaseObject called the root. A cluster is identified 
by the Baseld of the root. The root BaseObject must derive from the class' ClusterRoot. 
Therefore, Baselds are used for indirect references to objects. 

[00146] In one embodiment, at the object-relational database level, variantized ClusterRoot 
classes data stored in a separate table from the corresponding non-variant ClusterRoot. 
Normalization applies to variants similarly to how they apply to superclasses and 
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subclasses. If a class (or one of its superclasses) is marked as being normalized, then its 
variants will also be normalized so that its non-variant attributes will be stored in the non- 
variant table. In this case, only variant-specific attributes are stored in the variant table. 

[00147] As stated above, in one embodiment, the partition is represented by an integer 
called "partition number" within the BaseObject. In this manner, queries involving partitions 
would not require an extra join parameter. The partition number is what is stored in the 
database table, and which is used in database queries. 

[00148] When the enterprise application generates queries, the queries automatically add 
on a WHERE constraint with these specified partition values. There are two special 
constants for partition vectors. The first is called Partition. NoneVector and is used for 
querying unpardoned classes. The second is called Partition. Any Vector and is used to 
query all instances across all partitions for the given class. In one embodiment, the vector 
is used to accommodate the supplierdirect partition. Thereby, allowing access to catalog 
items for a ERP partition plus a supplierdirect partition for catalog-related queries. 

[00149] In one embodiment a ColumnMappings class (the class that builds column 
mappings and ultimately generates the SQL Select statement) includes an array of 
partitions and the notion of current partition similarly to how it always had the notion of 
current class. The current partition is used to propagate the partition information to things 
like join clauses. 

[00150] The ColumnMappings class uses the partition information to determine which class 
meta(s) to bind to. If the partition is defined as Partition. Any, then the ColumnMappings 
explores the set of classes to include all variants of the specified base class. 

[00151] In one embodiment, the query layer will add on a WHERE PartitionNumber = 0 
clause for a PartitionNone query even for non-partitioned classes. The reason is because in 
this embodiment, a given table can hold instances of both partitioned and unpardoned 
classes. For example, one could have class A be unpardoned and normalized and class 
B (which inherits from class A) be partitioned. Then, class A's table would contain 
instances of both unpardoned A's and partitioned B's. If a Partition. None is specified as 
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the partition of interest for the query, therefore the (PartitionNumber = 0) clause is added to 
grab the unpardoned instances. In one embodiment, this check is eliminated for a non- 
partitioned, non-normalized class. 

[00152] In one embodiment, the query layer will always generate a WHERE clause of the 
form (WHERE PartitionNumber = 0 or PartitionNumber = <partition number>) for a non- 
PartitionNone query even for partitioned classes. The reason for the seemingly extra 
"PartitionNumber = 0" clause is for the case where the "classNamelsLeaf" parameter is 
false. In this case, all subclass instances of this class are returned as well. But, some of 
these subclasses may be unpartitioned. Therefore, the partition-specific check will end up 
excluding these classes, where they are to included (under the assumption that a partition- 
specific query always wants to return unpartitioned instances in addition to partition-specific 
instances), hence, the need for the extra "WHERE PartitionNumber = 0) check. In one 
embodiment, the "PartitionNumber = 0" check is omitted for the case where 
classNamelsLeaf is true. 

[00153] In one embodiment, if classNamelsLeaf is true and the class is normalized and the 
class has one or more subclasses, then the query layer adds on an extra WHERE clause of 
the form: (WHERE rootld LIKE '%.2f'). This is so that only instances of the particular class 
are returned because the table holds instances both of the class and its subclasses. In this 
way, the potential to return get subclass instances is eliminated, when classNamelsLeaf is 
true. 

[00154] As stated above, one partition may not be related to multiple variants. Various 
checks may be required to ensure that objects do not cross partitions. In one embodiment, 
each object is marked with its partition. This may require every constructor and every init 
method associated to the partition to have a partition argument added to it. For instance, 
when BaseObjects are added to ClusterRoots, their partitions need to match. 

[00155] In one embodiment, instances of unpartitioned classes do not exist within a 
partition. They are also visible across partitions. Looking in the database, their partition 
number column is marked with a zero. Zero is assumed to be the value for Partition. None 
in the code. 
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[00156] In one embodiment, because a partition is in a single variant, most of the Java 
code that comprises the enterprise application does not manipulate variants, only partitions. 
Therefore, once a partition instance is determined, the variant may also be determined. 

[00157] Although the described embodiments discloses the enterprise application as being 
developed in an object oriented Java programming environment, it should be understood 
that, alternatively, the enterprise application may be developed with other programming 
languages and is not limited to Java. 

[00158] It should also be understood that the enterprise application is not limited to 
communicating with ERP systems, and alternatively may communicate with a wider range 
of applications, data sources, and sinks. 

[00159] While the invention has been described in terms of several embodiments, those 
skilled in the art will recognize that the invention is not limited to the embodiments 
described. The method and apparatus of the invention can be practiced with modification 
and alteration within the spirit and scope of the appended claims. The description is thus to 
be regarded as illustrative instead of limiting on the invention. 
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